Brain receptor binding characteristics and pharmacokinetic-pharmacodynamic analysis of thyrotropin-releasing hormone analogues.
Thyrotropin-releasing hormone (TRH) receptor binding in the rat brain after intravenous (i.v.) injections of novel TRH analogues, taltirelin and montirelin, was examined and the data were analyzed in relation to their plasma concentrations which were simultaneously determined. Taltirelin and montirelin inhibited specific [3H]-Me-TRH binding in the rat brain and their Ki values were 311 and 35.2 nM, respectively. The i.v. injection of taltirelin and montirelin (0.1-3 mg/kg) produced a significant reduction in [3H]-Me-TRH binding sites (Bmax values) in the rat brain. The reduction by both agents tended to reach a maximum after 60 min and lasted up to at least 120 min. On the other hand, the i.v. injection of both agents had little significant effect on the apparent dissociation constant (Kd) for [3H]-Me-TRH in the rat brain. Plasma concentrations of taltirelin and montirelin in rats peaked immediately after i.v. injection, and thereafter they decreased with t 1/2 of 23.0 and 14.1 min, respectively. Counter-clockwise hysteresis between the plasma concentration and receptor occupancy of these agents was observed after the i.v. injection of taltirelin and montirelin, and the temporal delay between plasma concentration and brain receptor occupancy was successfully minimized using the "effect compartment" model in combination with the "linear-effect" model. We concluded that taltirelin and montirelin exert a fairly potent effect following sustained occupation of brain TRH receptors under in vivo condition. Thus, both agents could be clinically useful for the treatment of CNS disorders.